The dawning of a new era in agriculture!

Agriculture has produced food, feed and fiber.

Now agriculture is expected to produce food,
feed, fiber and biofuel.
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Increased efficiency...

Increased pool of reduced C

« Agronomy  Physiology/morphology

— Continuous green — Canopy structure
cover — Root structure and
— Optimize planting function

patterns, cultivars, and Biochemistry

cultural practices _ _
— Modify metabolic

e Soil science pathways

— Improve water and — Eliminated inefficiency
nutrient use (photorespiration)

efficiencies
— Precision input
application
 Crop breeding
— Improve quality
— Enhance stress

« (Genetic engineering
— Convert C3 species to C4
— Use green light
— Use all energy in photons




Biomass production
(Annual cropping systems)

Missed opportunities for resource assimilation
and dry matter production

Annual grain crop __ Winter cover crop
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after A.H. Heggenstaller
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Carbon is the “




Conservation is Linked to Bio Energy through Carbon.

onservation Bio Energy

arbon Cycle Management




Soll Conservation - Bio-enerqgqy Balance

Stover Stover
Retention Removal
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Erosion control Society’s energy needs
Soil organic matter Short-term economic return

Environmental quality Long-term social stability
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Solil protection Bio-fuel production

A challenging balancing act!




lomass Balancing Act

How do we
maintain a

sustainable
balance?
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Biofuel

Maintain our sun, soil, water and air resources!




Is this a sustainable way to use crop biomass?

“"A nation that destroys its soill,
deStrOVS Iitself.” Frankiin D. Roosevelt, 1937



Meeting expectations sustainably

Modern
agriculture

Pre-cultivation|
steady-state :

Management
change
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Stover harvest

+ Cover crops
Green manure
Increased

efficiencies
Innovative
technologies
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+ No tillage?

Time

A SOC = input - output




Factors limiting crop biomass removal
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Continuous corn Corn-soybean

Wilhelm et al., 2007. Agron. J. 99:1665-1667.




Core research in biomass/bioenergy
production focuses on:

1. Feedstock production,
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2. Feedstock logistics
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3. Feedstock conversion
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4. Sustainability of the

production system
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biomass cannot be sustained in the long
term without proper management to maintain




Nature’s Interdependent Tri-Cycles:
Water, Carbon, Nitrogen,

Carbon iIs the “Lord of the Rings”.
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before there Is adequate research to
¢ determine the sustainability of Ag biomass




Over-arching Concerns

Maximize capture and use of solar
radiation and other inputs

Create Innovative cropping systems
research environment

Continuously and adequately fund
R&D to achieve bioenergy goals

Establish social environment of
conservation







